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Abstract

Using a modified
time-sampling procedure, 20 primiparous and 20

multiparous mothers were observed
while,breast-feeding their 46-hour.old

infants.

In comparison with multiparous mothers, primiparous mothers (1) spend
more time in non-feeding

activities, (2) spend more time feeding male infants,
(3) change activity more frequently, (4) provide more stimulation for their
infants, (5) talk to their infants more, far more with female infants, and
(6) smile more at female infants. Infants of prtmiparous mothers spend
less time attached to the nipple, and when attached they spend less time
sucking. Longitudinal observationt revealed that, for the primiparas, the
number of weeks the infants were breast-fed was related to the amount of
time the mothers talked to the infants at the two-day feeding observation.
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The first and perhaps the moat critical early social event in a child's

life involves the feeding interaction between the mother and her child.

Mavis Gunther (1959) has reported that Avente in the very first feeding of an

infant may affect numerous subsequent feedings. If an infant has a brief

. smothering experience with the mother's breast, he may fight When put to the

breast during many feedings thereafter. Reciprocally, it could be expected .

that the mother of such a rejecting and uncooperative infant would be

affected by thia behavior on the .part of her infant. Brazelton (1962)

reports a case history of a difficult neonate in which he describes

disruption of the mother-child relationihip and the subsequent deleterious

effect on development of that child. These examples point up the importance

of the earliest reciprocal relatiimship of the mother and infant for

subsequent development of their interdependent patterns of behavior.

Evidence supporting the concept of a reciprocal relationship between a.

717-1 mother and her infant during feeding has been reported in previous studies

CQof bottle-fed infanta (Thoman, Barnett, & Leiderman, in press; Thoman,

Turner, Leiderman, & Barnett, 1970). Parity was found to affect several

dimensions of this interactions Primiparous mother-infant pairs spent move

time in the total feeding period, they devoted more time to feeding activities,

or) and they used more feeding periods in the process. The Wants of primiparous

CLIO
mothers consumed less formula during a feeding and their consumption rate

was lower. Furthermore, by comparing mother-infant and nurse.infant feedings,
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it was possible to separate the contribution of the mother and the infant to

the interactive patterns observed. That the infant did contribute to the

differences associated with parity was suggested by the finding that the

infant's feeding behaviors differed as a function of parity of the mother

before any feedings were ever given by the mother.

In order to extend our study of early interaction during feeding, the

present study was designed to examlne the behaviors of neonates and their

mothers during breast-feeding. Behavior patterns associated with both the

parity of the mother and the sex of the infant were examined. In addition,

we explored the relationship between interactive behaviors observed during

the neonatal period and a later behavior of mothers with their infants.

Specifically, measures of feeding behaviors of two-day old infants were

related to the total number of weeks the mothers breaat-fed their infants.

The value of empirical analyses of the earliest mother-infant relationship

will be convincingly demonstrated only when measures of early behaviors are

predictive of subsequent behaviors.

Method

Subjects

A group of 18 mother-infant pairs were used for determining the

reliability of all measures of feeding behaviors to be used in the main

study. These mothers and their infants were.in the maternity ward at

Stanford Medical Center, and they were not selected on the basis of any

criteria other than that the mother and the infant were reasonably well and

the mother consented to the presence of two observers during the feeding.

The study proper included 40 subjects, 20 primiparous and 20 multiparous

mothers and their infants, with an equal number of males and females in each

group. Subjects were selected by a third person and assigned to one of the

two observers without providing them with information as to the parity of
as
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the mother or the sem of the infant.

Mother-infant pairs were selected only if they met these criteria:

maternal age between 18 and 38 years; mother had no history of previous

abortions or miscarriages; infant Rh positive, single birth, full-term;

birth weight between 5 pounds 6 ounces and 9 pounds 6 ounces; Apgar rating

(Apgar, 1953) of 8 ori above at 1 mlnute; spontaneous delivery or through

low forceps, vertex presentation; maternal depressant drugs not exceeding

200 milligrams, 1 to 6 hours prior to delivery and no signs of fetal or

postnatal anoxia.

Educational levels and professional occupations were slightly higher

for the multiparas and their husbands. Most subjects and husbands in both

groups had some college education and were engaged in professional or

semiprofessional occupations. All subjects were American-born Caucasians.

The population parameters of the mothers and infants in the two groups,

including the ages of the mothers, the birth weights of the infants, the

ages of the infants at the time of the feeding observation, and the number

of feedings the mother had given the infant prior to the feeding observed

are given in Table 1.

Insert Table 1 about here

===

Apparatus

For the purpose of obtaining timed observations, a small electronic

timer provided a click signal every 10 eeconds to the observer through an

ear microphone.

Procedure

For the reliability observations, we explained to the mothers that we

were interested in the behaviors of normal, healthy, full-term infants and
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that we wished to observe infants not only in the nursery but also when they

were with their mothers. We showed her the timing device, explained its use

and obtained her consent to allow the presence of two observers during a feeding.

The procedure for the subjects in the study proper was somewhat different

from that just described. Primarily, the difference was that there were two

observations made on each subject, at the 9:30 a.m, and the 1:30 p.m. feedings

on the same day. Only one observer we...present at each feeding. Only the

data for the second observation were used for our analyses. The purpose of

the first observatiot was to adapt the mother to the presence of an observer

during the feeding. Furthermore, the first observation was not made by the

same observer as that for the 1:30 observation. During this first observation,

the purpose of the study was explained to the mother, her consent was

obtained, and a brief demonstration was given to her of the observation

procedure. At this time, it was also explained that at 1:30, the observer

would not be able to talk with the mother as she would be preoccupied with

the recording. At 100, by prearrangement, the observer and infant arrived

in the mother's room simultaneously and observations were begun imnediately.

This procedure also served the function of protecting the second observer

from information about the parity of the mother and sex of thA infant which

is inevitably disclosed during any conversation with a new mother. Following

the observation r2riod, the mothers were interviewed briefly to determine

Alether lactation had been initiated.

Procedure for Makin& the Observations

For making the observations, wt used a check sheet on which the

following three major categories of activities were listed: 1) breast-feeding,

2) water-feeding, and 3) non-feeding. Under these major categories were

columns under which the observer could indicate whether or not the infant

was attached to the nipple; if attached to the nipple, whether or not the



infant was suckingl whether the mother was stimulat/ng the infant with the%
;

nipple, or stimulating the infant on the cheek or chin, or providing general

stimulation to the body; when the mother was talking or smiling; and when

she was holding the infant away from her body during non-feeding activities.

The observer watched the mother and infant during each 10-second interval

and, at the sound of the signal click, noted the behaviors that had occurred

during the interval. For most of the behaviors, a code was used to indicate

whether the behavior, if it occurred, was judged to have persisted for

5 seconds or throughout the entire 10-second interval of observation. The

code for sucking was more refined, so that a notation was made as to whether

the infant was judged to have sucked for 3 seconds, 7 seconds, or throughout

the entire 10-second interval.

This procedure is in contrast to the typical time...sampling procedure in

which observation is made for a brief period at the end of a time interval.

It was determined that the observers spent approximately 2 aeconds in

achieving the notations; thus the observations were continuous for 8 out of

every 10 seconds.

Resulta

The results Of the observations of subjects used for reliability measures

Twi are shown in Table 2. Only those behaviors for which correlations are shown

V'.71 on this table were used in the anal analysis of the data.

7**4)
111,11

/naert Table 2 about here

For the study proper, an analysis of variance was used for each variable

in order to assess the effects of parity of the mothers and .the sex of the

infants separately. Probability levels of .10 and beyond are reported.

However, in our interpretation we place greatest weight upon those findings

X)
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significant at the .05 and .01 levels.

The amount of time spent on each of the major activities, including

breast-feeding, water-feeding, and non-feeding are presented in Figure 1.

Insert Fig. 1 about here

The combined ttme for these activities constitutes the total observation

6

timo for each of the four groups. The percent of the total time that was

devoted to each of the three categories of activity are also indicated tn.

Figure 1.

The primiparous mothers clearly spent more time in non-feeding activities,

not only in terms of amount of time spent (F 11.82, df 1/369 2. < .01)9

but also in terms of percent of total time devoted to non-feeding activities

(F 10.71, df w 1/36, 2; < .01).

There is an effect of the sex of the infant on the amount of time spent

in the breast-feeding activity. Primiparous mothers spent a greater percent

of the total observation time breast-feeding males and multiparas spent a

greater percent of feeding time with females. This interaction effect is a

significant one (F 4.60, df 1/369 p< .05).

The analyses of the number of intervals used in each major category of

activity are shown in Table 3. This measure consistently discriminates the

Insert Table 3 about here

OM Meg NI OM

two parity groups; that is, the primiparous mothers use a greater number of

periods in each of the major activities as well as a greater total number of

periods.

001
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Behaviors that occurred during each of the major activities,

breast-feeding, water-feeding, and non-feeding, were analyzed separately

using percent of time for that activity as the .basic measure for each

behavior.

Behaviors during the Time at the Breast

Comparisons of the groups with respect to the behaviors that occurred

during breast-feeding are presented in Table 4, These data indicate that

Insert Table 4 about here

primiparous mothers provide more general stimulation for their infants

during the breast-feeding periods.

The amount of talking by the mother during breast-feeding periods was

highly related to the sex of the infant. Primiparous mothers talk more to

their infants during breast-feeding, and primiparous mothers with females

talk much more to their infants than do primiparous mothers with male

infants, whereas multiparous mothers may talk more to their infant if it is

a male.

The mean percent of breast-feeding time that infants in each group

spent attached to the nipple are indicated in Table 4. Infants of primiptrous

mothers spent less time attached to the nipple, that is, these mothers and

infants spent a greater percent of the time at the breast in efforts to

achieve nipple attachment. Further, while attached, infants of primiparous

mothers sucked less.

Some of these differences in behaviors raised the question as to whether

initiation of lactation, which is known to occur earlier in multiparous

mothers, might have been a source of the difference between the two groups.

At 48 hours postpartum, when our feeding observations were obtained, lactation
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had begun in 3 of the primiparous mothers and 8 of the multiparous mothers.

In order to assess the influence of lactation, we did a 2 x 2 analysis of

variance of each of the breast-feeding measures using parity and whether or

not lactation had begun as the independent variables. None of the

breast-feeding measures, includitig time spent at the breast, were affected

b- the presence of lactation except the time spent "not attached to the

breast." Both groups of mothers spent a greater amount of time "not attached

to the breast" if lactation had not begun. Therefore, it was necessary to

control for lactation effects in order to assess the effects of parity on

this particular measure. Lactation as a source of variation was removed

statistically by means of analysis of covariance; and the resulting difference

between the two parity groups was accentuated; that is, the time spent Hnot

attached to the breast" is greater for primiparas, and 2; < .02 rather than

.10 as indicated in Table 4. Thesn results clearly indicate that parity,

over and above the effects of lactation, influenced the time spent "not

attached to the breast."

During the course of the breast-feeding observations, we became aware

of an additional form of behavior that differed markedly for the two groupst

the amount of time the infant made sucking movements while the mother was

endeavoring to put the infant to the breast. This measure was included

after 10 subjects had been observed. Only in 3 of 18 infants of multiparous

mothers observed did this behavior occur at all, with a mean durition of

23 seconds; whereas in 8 out of 12 infants of primiparous mothers, sucking

movements were made, with a mean duration of 87.5 seconds. This dramatic

parity difference, which is obvious without statistical tests, clearly

depicts the difference in effectiveness of the experienced and inexperienced

mothers.

9
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Behavior during Water-feeding

Analyses of behaviors that occurred during water-feeding are presented

in Table 5. Five of the multiparous mothers did not give water to their

infants at any time, whereas all 20 primiparas offered water to their infants

111111NONOMMI

Insert Table 5 about here

(x2 5.714, df 1, 2.< .05). Parametric tests were not appropriate for

the data from the remainder of the subjects because of the great variability

within groups. The Kruskal-Wallis H statistic was used for the analyses for

'water-feeding measures.

There were no significant differences in the amount of infant sucking

on the nipple of the water bottle. Primiparous mothers stimulated their

infants more and talked to them more during water-feeding. And primiparous

mothers smiled at their girl infants more during the water-feeding periods.

Behaviors during Non-feedink Periods

Behaviors observed during the non-feeding periods are presented in

Table 6. There are no significant group differences for any of the measures

MINIM=IMPOWNID MOID

Insert Table 6 about here

MIN MMMMM

during nonfeeding periods. However, as already noted, there was a marked

difference in the absolute amount of time devoted to non-feeding activities

by the two parity groups. This suggested the possibility of a difference in

the absolute amount of stimulation received by the groups of infants during

the non-feeding portion of an infant's feeding, which would not be revealed

by the comparison of percentages generally used for our data analyses. In

fact, this was the case. The mean number of seconds of stimulation during
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non-feeding intervals were: primiparous males, 261.0; primiparous females,

493.0; multiparous males, 173.0; and multiparous females, 144.1. Primiparous

mothers provided significantly more stimulation for their infants (F 7.98,

df 1/36, 2. < .01).

Behaviors during Total Observation Time

An overall view of the amount of stimulation and talking and smiling

(mean percent of total. observation time) mothers do during the entire feeding

observation is presented in Table 7. Again, we see the differences in the

..

Insert Table 7 about here

amount of general stimulation and talking. The primiparous mothers stimulated

their babies and talked to them during the greater portion of the observation

period.

The mean number of weeks the mothers in each group breast-fed their

infants are presented in Table 8. Since there was a perfect correlation

among the groups with respect to the amount of time spent talking to the

Insert Table 8 about here

..

infant at the observation made two days postnatally and the length of time

the infants were breast-fed, a correlation was obtained for each parity

group. The correlation for the multiparous groups was r .25, which did

not reach significance. However, the correlation within the primiparous

group of mothers and infants was r .57, which was significant at the .001

level. Among the primiparous mothers then, those who talked to their young

during the two-day feeding observations were more likely to breast-feed

their babies for a longer period of time.
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Discussion

The results of this study indicate that there are marked and measurable

differences in the interactions of mothers with their first newborns and

mothers with later newborns in the feeding situation. These differences may

be the effects of the variety of ways in which multiparous mothers differ

from primiparas, including physiological and hormonal changes with parity,

as well as the influences of previous experience in bearing and caring for

an infant. It should be expected that the infant, likewise, contributes to

the parity effects on the interactive behaviors as a function of physiological

(Gemzell, 1954; Turnbull, 1959; Walker, 1959; Weller & Bell, 1965) as well as

behavioral differences (Thoman, Barnett, & Leiderman, in press) in neonates

which have been round to be associated with being first- or later-born. Bell

(1971) and Harper (1971) have reviewed extensive evidence for the significance

of the role of the young in the early development of mother-infant interaction.

Thus, there are a complex of maternal and infant factors associated with

parity that may influence the early interaction. The present study does not

permit a direct separation of specific effects, but identifies patterns of

feeding interaction that result.

The patterns of interaction observed in breast-feeding mothers and

infants in the present study were found to parallel those previously reported

for bottle-feeding mother-infant pairs (Thoman et al., 1970; Thoman et al.,

in press) with respect to greater time being devoted to the feeding process

and greater numttr of changes in activity on the part of primiparous mothers.

It should be noted that the similarities of bottle- and breast-feeding

mother-infant behaviors are apparent despite very different observational

procedures:. measures during bottle-feeding were obtained by means of an

automatic recording device with no observer present.

12
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Thew!: studies implicate the earliest mother-infant interaction in the

ftndings of differences betweea first-born and later-born individuals in their

subsequent psychological development. Higher need achievement scores,

greater anxiety, and greater conformity have been frequently reported for

first-borns. These characteristics have been associated with findings that

mothers differ in their interaction with first- and later-born children.

Mothers are generally more attentive to first-borns (Koch, 1954); they are

more directive of the first-born (Lasko, 1954; Stout, 1960) and they exert

more pressure on the first child for achievement and responsibility (Davis,

1959; McArthur, 1956; Rosen, 1961; Sampson, 1962; Sutton-Smith, Roberts, &

Rosenberg, 1964). Mothers are more inconsistent in their training of the

first-born (Hilton, 1968; Sears, Maccoby, & Levin, 1957); and they interfere

more with the first child (Hilton, 1968).

It should be noted that studies of birth order effects have been almost

exclusively concerned with children over 2 years of age and their interaction

with the mother. Yet these same characteristics of mother-child relationehip

are already apparent in the very earliest feeding interaction. For instance,

inconsistency on the part of the inexperienced, primiparous mothers is

clearly indicated by the greater number of feeding intervals used, that is,

she changes the nature of the ongoing activity more frequently. Likewise,

greater attentiveness and persistence of the primiparous mother are indicated

by the longer time periods devoted to the feeding activities, the greater

amount of stimulation of the infants, and more talking on the part of these

mothers.

'The results of the feeding studies also provide evidence that the

primiparoui mother interferes with or dominates the feeding interaction to a

greater degree than the multiparous mother. In the earlier study of

bottle-feeding mothers and infants (Thoman et al., in press), the mother's

"
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behavior was apparently the primary determinant of the number of feeding

periods, as indicated by the differences between measures taken when the

infant was fed by the mother and when fed in a controlled situation (i.e.,

by a nurse). With respect to the number of periods used, the primiparous

mother-infant pairs deviated to a greater extent frOm the nurse-infant pairs

than did the multiparous group of mothers and infants. The same parity

difference in the number of feeding periods holds for the present study of

breast-feeding subjects, although a comparable control group bias not possible

for breast-feeding infants. The results of this study point to the dominance

of maternal influence by way of the amount of time the infants spent sucking.

Infants of primiparous mothers spent less time sucking although their mothers

spent more time stimulating them to feed. Since external stimuli can act to

suppress sucking, it seema probable that the efforts of the prindparous

mothars who attempt to stimulate feeding may actually have an inhibiting

effect on the desired behavior. This also suggests that prtmiparous mothers

in the breast-feeding situations are less capable of responding effectively

to their infants' cues and are less able to provide the interactive mesh

more apparent in the multiparous mother-infant pairs.

The results of the present study also demonstrate that. the parity of

the mother differentially affects interaction with male and female infants

during the earliest days. These sex differences, beginning very early in

the mother-infant interaction, may be significant antecedents to the finding

of sex differences in the mother's interaction with older infants reported

by Moss and Robson (1960, and in the develovsent of vocalization by Levine,

Fischman, and Kagan (1967). Thus, the earlier verbalization of female

children may have its origin in the earliest mother-infant relationship.

A final finding in the study relates to the observation that mothers'

talking to their infants during the feeding in the neonatal period is

1;
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positively related to the total number of weeks she breast-feeds her infant.

Thus, it should be clear from the results of this and our previous studies

that many of the psychological characteristics of the child may have their

inception in the very first contacts between the mother and her infant. Thls

indication of the importance of the neonatal period for the development of

interactive behaviors between a mother and her infant strongly emphasizes

the importance of further examination of the details of this early period

for understanding behavior in later childhood and adulthood.
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Table 1

Means of the Ages of the Mothers, Birth Weights of the

Infants, Ages of the Infants At the Time of Feeding

Observation, and Number of Previous Feedings

Primiparas

(N 20)

Mothers' ages (years) 25.4 ± 4.1*.

Infants' ages (hours) 48.6 ± 4.5'

Infants' birth weights (pounds) 7.4 ± 0.7

Number of previous feedings 6.0 ± 11.9

* Mean ± standard deviation.

Multiparas

(N m 20)

28.3 ± 3.3

48.5 ± 5.0

7.7 ± 0.9

1 5.7 ± 1.1
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Table 2

Observer Correlations for Each Variable

Separated for Category of Activity

(N m 18 unless noted otherwise)

,

.

Breast

F-

Water Out-
Infants

Not attached .93 .95

Attached -

Not sucking .88 .99

Sucking .98 .93

Mothers

Stimulating with nipple .85 .77

Stimulating infant -

Cheek or chin .69 (a)

Body, general .76 - .88 (b)

Talk .94 .94 .89

Smile .83 (a) .86

Hold away - . .97 (c)

(a) Correlation was very lows variable was omitted

in analysis of data.

(b) Our criteria mere modified after 13 subjects had

been observed, so only 5 subjects were included in this

correlation.

(c) Our criteria were modified after 7 subjects had

been observed so only 11 subjects mere included in this

correlation.

19
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Table 3

Mean Number of Periods Used in Each 24k or Category of Activities
-

Primiparas

Males Females

(N 10)(N 10)

Multiparas

Males Females

(N 10)(N 10)

Direction

of difference

(df01/36)

IL

Breast-feeding 4.7 4.0 3.0 2.3 P > M 5.15 .05

Water-feeding 2.5 3.8 2.3 1.3 P > M 8.83 ..01

Interaction 6.41 .05

Non-feeding 6.8 7.3 4.8 3.1 P > M 17.41 .001

Total 14.0 15.1 10.1 6.7 P > M 17.41 .001
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Table 5

Mean Percent of Water-Feeding Time that Each Behavior

1 Primiparas Multiparas

Ma les .Fema les

(N 10) (N 10)

Infant sucking 56.2 46.7

Mothert

'Stimulating 10.3 11.1

Talk 1.8.8 24.8

Smile 14.5 23.5

*Kruskal-Mallis H statistic.

23

Males Females

(B1 9).. (N 6).

55.4 36.0

2.1

13.0

184

1.0

12.9

14.4

Occurred
-

H*

(dfol3)

NS

9.34 .05

8.06 .05

6.36 .10
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Table 6

Mean Percent of Tints Each Behavior Occurred

During NonFeeding Activities

23,

Frimiparas

Males Females

(N 10)(N 10)

Multiparas

Males Females

(N 10)(N 10)

Direction

of difference , P

(a-1/36)

Mothers

General

stimulation 68.3 63.6 634 76.8 11111 NS

Holds infant

away 1.3 1.5 2.4 2.7 GM NS

Talks 3.2 5.1 2.9 3.3 F.> M 3.58 .10

Smiles 0.3 1.1 0.4 0.6 NS

. .
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Table 7

Mean Percent of Time Each Major Behavior Oacurred

During Total ObservationImmo ..,
Primiparas

Males Females

(N 10)(N so 10)

Multiparas

Males Females

(N a 10)(N se 10)

Direction

of difference (dflis1/36)

It

Mother:

General

stimulation 45.0 51.3 33.5 33.3 P > M 5.65 .05

Talk 20.5 39.0 13.5 12.2 P > M 10.84 .01.

Interaction 3.66 .10

Smile 4.2 7.3 3.5 4.6 NS

25
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Table 8

Mean Nuaber of Weeks Mothers Nursed Infants

Primiparas Multiparas

Males Females

(N 10)

15.4 4. 10.7*

(N 10)

Males Females

(N 10) (N am 10)

25.7 ± 14.1 17.8 1: 15.3 15.7 ± 15.5

* Mean ± standard deviation.

26

25,



Thoman 26

Figure Caption

Fig. I. Mean total time spent for the feeding observation by each of

the four groups is indicated by the full length of the four bars. Segments

of the bars indicate the number of mlnutes devoted to breast-feeding,

water-feeding, and to non-feeding activities. Percents of total time.devoted

io each of these three activities are indicated within the segments.
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